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Abstract
Purpose: To investigate whether the prevalence of eating disorders (EDs) differs across diverse gender identity
groups in a transgender sample.
Methods: Secondary analysis of data from Project VOICE, a cross-sectional study of stress and health among 452
transgender adults (ages 18–75 years) residing in Massachusetts. Age-adjusted logistic regression models were ﬁt
to compare the prevalence of self-reported lifetime EDs in female-to-male (FTM), male-to-female (MTF), and
gender-nonconforming participants assigned male at birth (MBGNC) to gender-nonconforming participants
assigned female at birth (FBGNC; referent).
Results: The age-adjusted odds of self-reported ED in MTF participants were 0.14 times the odds of self-reported
ED in FBGNC participants ( p = 0.022). In FTM participants, the age-adjusted odds of self-reported ED were 0.46
times the odds of self-reported ED in FBGNC participants, a marginally signiﬁcant ﬁnding ( p = 0.068). No statis-
tically signiﬁcant differences in ED prevalence were found for MBGNC individuals.
Conclusions: Gender nonconforming individuals assigned a female sex at birth appear to have heightened life-
time risk of EDs relative to MTF participants. Further research into speciﬁc biologic and psychosocial ED risk fac-
tors and gender-responsive intervention strategies are urgently needed. Training clinical providers and ensuring
competency of treatment services beyond the gender binary will be vital to addressing this disparity.
Keywords: eating disorders; mental disorders; gender; transgender
Introduction
Research suggests that transgender people, whose
assigned sex at birth does not match their gender iden-
tity, are more likely than cisgender people, whose
assigned sex at birth matches their gender identity, to
have been diagnosed with an eating disorder (ED) or
to engage in disordered eating.1–4 Studies of college stu-
dents and adolescents have found that odds of past year
ED and past month ED symptoms were signiﬁcantly
higher than the odds of these behaviors in cisgender
males, although comparisons to cisgender females have
yielded inconsistent results.1,4 In addition, cisgender
women, but not men, with reported gender identity con-
ﬂict, report more disordered eating behaviors than cis-
gender women without gender identity conﬂict.2 Small
studies have also found that transgender individuals re-
port more disordered eating behaviors than healthy con-
trols, but less than individuals with diagnosed EDs.5–7
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The term transgender encompasses a range of gender
identities, including binary identities like female-to-male
(FTM) or transgender men and male-to-female (MTF)
or transgender women, as well as nonbinary identities
such as gender nonconforming, genderqueer, and gen-
der variant.8 Despite this heterogeneity, most literature
on EDs in transgender populations fail to differentiate
between transgender individuals with different gender
identities. Only one previous study on EDs has been
able to differentiate between participants with binary
and nonbinary gender identities.3 That study, which
collapsed all nonbinary individuals into a single cate-
gory, found that, in transgender young adults, the un-
adjusted prevalence of past year self-induced vomiting
was higher in nonbinary individuals relative to indi-
viduals with a binary FTM gender identity, and past
year fasting was higher in individuals with a binary
MTF gender identity relative to nonbinary individuals.3
However, nonbinary individuals who fall along a FTM
gender identity spectrum may differ dramatically in
exposures and behaviors from nonbinary individuals
who fall along a MTF spectrum identity. Collapsing
gender identity subgroups into larger categories
could mask potentially signiﬁcant differences in ED
prevalence across transgender samples, which may
have implications for intervention design, develop-
ment, and implementation. To this point, no study
has examined the prevalence of disordered eating or
ED diagnosis across both gender identity spectrum
and binary versus nonbinary gender identity. The
aim of this study was therefore to investigate whether
risk of self-reported ED and ED diagnosis in trans-
gender adults differs across speciﬁc gender identity
subgroups.
Methods
Participants and procedures
Participant data were derived from Project VOICE
(Voicing Our Individual and Community Experien-
ces), a community-based sample of 452 transgender
and gender nonconforming Massachusetts residents
ages 18 to 75 years, collected between August 2013
and December 2013. The majority of respondents
(88%) were sampled online through transgender elec-
tronic listservs, e-mails, web postings on community-
based websites, and social networking sites, and 12%
were sampled in-person (through electronic tablets
provided by the research team at transgender commu-
nity events, local social programming, and other gath-
erings). Individuals were considered eligible for study
participation if they were 18 years of age or older,
self-identiﬁed as transgender or gender nonconform-
ing, lived in Massachusetts for at least 3 months in
the last year, and had the ability to read and write in ei-
ther English or Spanish.
Using a participatory population perspective to work
‘‘with’’ not ‘‘on’’ transgender communities, the Project
VOICE survey instrument and data collection plan
were created by a team of community-based advocates,
transgender leaders, researchers, and sexual and gender
minority policy experts.9 The survey was designed for
a ﬁfth grade reading level. To ensure the integrity and
validity of data collected, the survey followed best
practices for Internet research with transgender people,
including initial usability, pilot testing, and quality man-
agement processes to ensure unduplicated responses
and valid study respondents.10 More detailed descrip-
tions of the instrument construction and data collection
process are available elsewhere.11 Project VOICE was
approved by the Fenway Health Institutional Review
Board.
Measures
ED diagnosis. Participants were asked to check all
boxes that applied to the health conditions ‘‘anorexia
nervosa or bulimia nervosa,’’ queried as a single ques-
tion. Four response options were provided: (1) a doc-
tor, nurse, or other health professional has diagnosed
me with this condition, (2) I think I have this health
condition, (3) I do not have this health condition,
and (4) I don’t know if I have this health condition.
Other Diagnostic and Statistical Manual of Mental Dis-
orders, ﬁfth edition (DSM-5) feeding or EDs were not
assessed. For these analyses, two outcome variables
were constructed. First, respondents were coded as
having self-reported anorexia nervosa (AN) or bulimia
nervosa (BN) if they marked the boxes ‘‘I think I have
this health condition’’ or ‘‘A doctor, nurse, or other
health professional has diagnosed me with this con-
dition.’’ Second, participants were coded as having
an ED diagnosis if they marked ‘‘A doctor, nurse, or
other health professional has diagnosed me with this
condition.’’ Although this lifetime ED screening is brief,
previous research has found that, in population samples,
single item measures of self-reported AN and BN have
similar sensitivity and speciﬁcity to established, longer
form screening tools.12
Gender identity. Gender was assessed using a two-
step method13 asking (1) assigned sex at birth (female,
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male) and (2) current gender identity (man, woman,
FTM/trans man, MTF/trans woman, genderqueer,
gender variant, gender nonconforming, other gender).
The two items were cross-tabulated to categorize
participants according to current gender identity and
assigned sex at birth. Speciﬁcally, a gender variable with
four categories was constructed: MTF, FTM, gender-
nonconforming participants assigned male at birth
(MBGNC), and gender-nonconforming participants
assigned female at birth (FBGNC). Participants were
also categorized as having a binary gender identity
(male/trans man/FTM, female/trans woman/MTF) or a
nonbinary gender identity (genderqueer, gender variant,
gender nonconforming) based on their response to the
current gender identity item and sex assigned at birth.
Age
Due to a limited number of outcomes in our sample, we
were only able to control for age in our analyses. Age
was measured continuously in years.
Demographics
Demographic characteristics are provided to better
describe the nature of the study sample. Race and eth-
nicity were measured as separate items using a mea-
sure from the 2012 Behavioral Risk Factor Surveillance
System Questionnaire and recoded into the following
categories: White non-Hispanic, black non-Hispanic,
Hispanic/Latino, other race/ethnicity non-Hispanic,
and multiracial non-Hispanic.14 Educational attain-
ment was measured on a ﬁve-point scale (1–5) with
the following response options: less than high school
education, high school diploma, some college, 4-year
college degree, and graduate school. Employment status
was queried with the question ‘‘Are you currently..?’’
with response options employed for wages, self-
employed, unemployed 1+ years(s), unemployed <1
year, homemaker, student, and retired. For descrip-
tive purposes, this variable was coded into employed
(employed for wages or self-employed) and not employed
(unemployed 1+ years(s), unemployed <1 year, home-
maker, student, retired). Access to gender afﬁrmative
medical services was queried with the question ‘‘Have
you accessed any transgender-related medical interven-
tions to afﬁrm your gender (e.g., hormones, surgeries)?’’
(yes, no).
Data analysis
Statistical analyses were performed in SAS 9.4. Miss-
ingness in this sample was differential,11 violating the
missing completely at random assumption required
for valid statistical inferences using complete case anal-
ysis.15 Because of this violation, all survey variables
with missing data were multiple imputed. Approxi-
mately 7.25% of participants were missing data on ED
diagnosis, and 0.33%were missing data on gender iden-
tity. A fully conditional speciﬁcation16,17 imputation
method was used, consistent with previous research
in transgender health.18 All subsequent analyses were
conducted in the imputed dataset. Univariate statistics
was obtained to characterize the frequency and distri-
bution of ED diagnosis in the sample and by gender
identity subgroups.
To assess the odds of ED diagnosis across gender
identity categories, we ﬁt a multivariable Firth logistic
regression model, regressing ED diagnosis (yes, no)
on gender identity (MTF, FTM, MBGNC, FBGNC,
referent: FBGNC) and linear age. FBGNC contained
the most participants and was therefore chosen as the
referent group. Additional Firth logistic regressions,
restricting the outcome to participants who reported
having been diagnosed with an ED by a health profes-
sional, were also conducted as a sensitivity analysis.
Because no individuals in the MBGNC strata reported
ED diagnosis by a health professional, two separate re-
gressions were run, one regressing ED diagnosis on age
and gender nonconformity (nonbinary vs. binary gen-
der identity) and one regressing ED diagnosis on age
and gender spectrum (trans masculine vs. trans femi-
nine). The Firth approach, which reduces distortion
due to small effective sample size, was chosen for this
analysis because of the rarity of ED diagnosis in our
sample, particularly among MTF participants.19
Results
Demographic characteristics of the sample
Demographic characteristics of respondents are pre-
sented in Table 1. Participants (n = 452) ranged in
age from 18 to 75 years, with 34.1% between ages 18
and 24, 21.3% between ages 25 and 30, and 44.9%
age 30–75. The majority of participants (79.3%) were
non-Hispanic white, and 85.7% had a high school
education or higher. Most participants (63.1%) were
currently employed. More than half (55.0%) of the
sample previously accessed gender-afﬁrmative medical
interventions (hormones and/or surgery).
Almost one third (31.5%) of the sample was assigned
a female sex at birth and identiﬁed as gender noncon-
forming or another nonbinary gender identity, and
31.3% were assigned a female sex at birth and identiﬁed
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as a binary identity (e.g., man, male, or FTM). Just less
than 10% of participants (9.3%) were assigned a male
sex at birth and identiﬁed as gender nonconforming
or another nonbinary gender identity, and 27.9%
were assigned a male sex at birth and identiﬁed as hav-
ing a binary gender identity (woman, female, or MTF).
ED diagnosis
Overall, 7.4% (n = 31) of participants responded that
they thought they had an ED or that a health profes-
sional had diagnosed them with an ED in their lifetime.
The prevalence of ED diagnosis by a health profes-
sional in the sample was 4.7% (n = 21). The results of
an age-adjusted multivariable logistic regression on
self-reported ED across categories of gender identity
are presented in Table 2. The odds of reporting an
ED among MTF participants were 0.14 times the
odds of reporting an ED in FBGNC participants.
MBGNC and FTM individuals also had lower odds of
endorsing having had an ED than FBGNC participants,
although these relationships were not statistically sig-
niﬁcant.
Table 3 presents the results of an additional model
comparing the prevalence of ED diagnosis by a health
professional across nonbinary versus binary gender
identities, and a second model comparing ED diagnosis
Table 3. Associations of Gender Identity and Age
with Diagnosis of Anorexia Nervosa or Bulimia
Nervosa in Project VOICE Participants (n= 452)
Firth
penalized
odds ratio
95%
confidence
interval p
Model 1
Nonbinary gender
identity and age
Nonbinary gender identity
vs. binary gender identity
3.16 (1.18–8.47) 0.022
Age 0.96 (0.91–1.02) 0.19
Model 2
Gender spectrum and age
Trans masculine vs.
trans feminine
4.03 (0.74–21.86) 0.11
Age 0.97 (0.92–1.03) 0.29
Nonbinary gender identity=Nonbinary gender identities (e.g., gender-
queer, gender variant, gender nonconforming) compared to binary gender
identities (man, woman, FTM, MTF).
Gender spectrum=One’s location within a range of gender identities
and sexes assigned at birth. Trans masculine (assigned female at birth
and identify as: FTM, transgender man, trans male, gender nonconform-
ing, or gender variant) compared to trans feminine (assigned male sex
at birth and identify as: MTF, transgender woman, trans female, gender
nonconforming, or gender variant).
Firth penalized odds ratio= Firth logistic regression uses penalized
maximum likelihood to mitigate bias resulting from rare events. Odds
ratios signiﬁcant at the p < 0.05 level are shown in bold.
Table 1. Demographic Characteristics of Project VOICE Participants (n =452)
Total
(n= 452) n (%)
FBGNC
(n =143) n (%)
FTM
(n =142) n (%)
MTF
(n =127) n (%)
MBGNC
(n =42) n (%)
Diagnosis of anorexia nervosa or bulimia nervosa 21 (4.7) 14 (9.7) 6 (4.1) 1 (2.8) 0 (0.0)
Self-reported anorexia nervosa or bulimia nervosa 31 (7.4) 20 (15.0) 8 (6.1) 1 (0.8) 2 (5.5)
Mean age (years)
Race/ethnicity
White non-Hispanic 361 (79.3) 117 (81.8) 114 (80.2) 95 (74.9) 34 (81.0)
Black 13 (2.9) 0 (0.0) 5 (3.5) 6 (4.8) 2 (4.7)
Hispanic 43 (9.5) 11 (7.7) 11 (7.7) 16 (12.6) 5 (11.9)
Other 14 (3.1) 4 (2.9) 3 (2.3) 7 (5.4) 0 (0.0)
Multiracial 24 (5.3) 11 (7.7) 9 (6.3) 3 (2.4) 1 (2.4)
Education
<High school 13 (2.9) 2 (1.4) 4 (2.8) 5 (4.0) 2 (4.8)
High school diploma 52 (11.5) 8 (5.6) 8.45 (12.0) 27 (21.6) 5 (11.9)
Some college 134 (29.5) 47 (32.9) 37 (26.1) 39 (31.2) 11 (26.2)
Four year college 154 (33.9) 50 (35.0) 57 (40.1) 32 (25.6) 13 (31.0)
Graduate school 101 (22.3) 36 (25.2) 32 (22.5) 22 (17.6) 11 (26.2)
Had accessed gender affirmative medical services 250 (55.0) 38 (31.8) 111 (84.1) 89 (70.4) 11 (42.6)
Employed 287 (63.1) 100 (69.8) 101 (71.0) 58 (45.6) 28 (66.5)
FBGNC, gender-nonconforming participants assigned female at birth; FTM, female-to-male; MBGNC, gender-nonconforming participants
assigned male at birth; MTF, male-to-female.
Table 2. Association of Gender Identity and Age with
Self-Reported Anorexia Nervosa or Bulimia Nervosa
in Project VOICE Participants (n= 452)
Firth penalized
odds ratio
95% confidence
interval p
Gender identity
FBGNC 1.00 (referent)
FTM 0.46 (0.20–1.01) 0.068
MTF 0.14 (0.03–0.76) 0.022
MBGNC 0.59 (0.13–2.36) 0.36
Age 0.96 (0.92–0.98) 0.11
Firth penalized odds ratio= Firth logistic regression uses penalized
maximum likelihood to mitigate bias resulting from rare events. Odds
ratios signiﬁcant at p < 0.05 are shown in bold.
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in trans masculine (assigned female sex at birth) and
trans feminine (assigned male sex at birth) respon-
dents. For individuals with nonbinary gender identi-
ties, the odds of being diagnosed with an ED by a
health professional were 3.16 times the odds of being
diagnosed with an ED in individuals with a binary gen-
der identity. The odds of ED diagnosis were also higher
among individuals assigned a female sex at birth rela-
tive to those assigned a male sex at birth, although
these results did not achieve signiﬁcance at the p< 0.05
level; this suggests that, consistent with our original
model, the prevalence of ED diagnosis by a health pro-
fessional may be higher in FBGNC individuals than in
other gender identity subgroups. In addition, the results
of this analysis suggest that differences in the prevalence
of EDs in this sample may be driven primarily by differ-
ences between individuals with binary versus nonbinary
identities, rather than between trans masculine and
trans feminine participants.
Discussion
ED prevalence was unevenly distributed across gender
identity groups in this community sample of transgen-
der adults. The odds of self-reported ED inMTF partic-
ipants were 0.14 times the odds in FBGNC participants,
and the odds of self-reported ED in FTM participants
were 0.46 times the odds in FBGNC participants. These
results are somewhat inconsistent with a previous study
on disordered eating behaviors among transgender in-
dividuals, which found increased prevalence of at-
tempts to lose weight by fasting in MTF participants
relative to nonbinary individuals, although that study
did report increased prevalence of past-year self-induced
vomiting in nonbinary individuals relative to FTM indi-
viduals, similar to our results comparing FTM and
FBGNC.3 It is possible that our contrasting ﬁndings
are a result of differences in the prevalence of disordered
eating behaviors relative to full clinical disorders, or of
variation in ED prevalence, knowledge, or access to
care across populations.
Our ﬁnding of increased odds of self-reported ED in
FBGNC participants may be explained through several
mechanisms. A growing body of literature suggests that
transgender people face stigma related to their gender
identity at the individual, interpersonal, and structural
levels, resulting in worsened physical and mental
health.20 Indeed, a recent study in transgender young
adults found that high levels of enacted stigma were as-
sociated with past year disordered eating, even after
adjusting for social support.3 One pathway through
which stigma impacts health among transgender
people is avoidant coping (i.e., the employment of
strategies, including disordered eating, that allow in-
dividuals to avoid stressors), as research documents
an association between victimization and avoidant cop-
ing in transgender adults.21 In addition, research ﬁnds
that transgender people with lower visual conformity
(i.e., who are more visually gender nonconforming)
are more vulnerable to mistreatment and worse health
than transgender people with high visual conformi-
ty.11,22 Given prior research, it is possible that nonbi-
nary participants in the sample may be less visually
gender conforming (other people can tell they are
transgender) than binary transgender people and,
thus, experience more discrimination, which in turn
could increase their risk of ED.
Gender socialization may also contribute to the de-
velopment of EDs in transgender populations.23 The
association between gender identity and reported EDs
could be due to differences in the use of disordered eat-
ing to suppress gendered features or to conform to gen-
dered body norms. Qualitative studies have suggested
that FTM individuals may use restriction and bulimic
behaviors to suppress breasts and hips and that MTF
individuals engage in disordered eating to accentuate
their femininity and to increase ability to be perceived
as cisgender women, thus reducing risk of being tar-
geted for violence and discrimination.9,24–26 Yet, in
our sample, FBGNC participants were more likely
than MTF participants to report an ED and marginally
more likely than FTM participants to report an ED.
This may indicate that FBGNC participants are striving
to alter gendered features to a greater extent than other
transgender groups or that the relationship between
body dissatisfaction and EDs is moderated by some
factor associated with gender identity in transgender
adults.
When responses were restricted to participants who
reported being diagnosed with an ED by a health pro-
fessional, nonbinary participants were signiﬁcantly
more likely than participants with a binary gender
identity to report an ED diagnosis. These results are
generally consistent with our ﬁrst model, although dif-
ferences in ED prevalence by gender identity spectrum
were not found to be signiﬁcant at the p < 0.05 level.
This ﬁnding could suggest that differences in ED prev-
alence are driven primarily by differences between in-
dividuals with binary and nonbinary identities, rather
than differences in gender identity spectrum. Future
exploration of diagnosed ED by gender identity should
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be undertaken using a large sample to determine if
a similar and statistically signiﬁcant relationship is
observed.
Finally, the prevalence of self-reported ED in this
sample was 7.4%. Prior studies of cisgender Americans
have found a lifetime AN prevalence of 0.3% in males
and 0.9% in females and lifetime BN prevalence of
0.5% in males and 1.5% in females using diagnoses
based on Diagnostic and Statistical Manual of Mental
Disorders, fourth edition (DSM-IV).27 Our ﬁndings,
which are derived from self-report data, could repre-
sent a mixture of subclinical and clinical ED diagnoses
and thus differ from cisgender samples because of over-
estimation of the true prevalence of clinical AN and BN
in transgender adults. However, previous research has
suggested that single item ED screens tend to under-
rather than overestimate the prevalence of EDs.12
Thus our results appear to support prior ﬁndings of in-
creased ED prevalence in transgender adults relative to
cisgender adults. However, the overall prevalence of ED
in our study was lower than estimates in previous sam-
ples of transgender adults, possibly as a result of
smaller sample size or differing sampling strategy.1,2
Study results should be interpreted within the lim-
itations of these data. First, this secondary analysis
of Project VOICE data was able to assess only self-
reported and previously diagnosed AN or BN, but
not binge ED or other clinically signiﬁcant DSM-5 dis-
orders. As mentioned above, in population samples,
while self-reported AN and BN single-item screens
have very high speciﬁcity, they have lower sensitivity
than longer questionnaires,12 meaning the true preva-
lence of EDs in this sample is likely underestimated.
Second, Project VOICE collected data only on trans-
gender adults, meaning that direct comparisons to
ED prevalence in cisgender individuals were not possi-
ble. Third, due to the relatively small sample size and
rare outcome, we were unable to control for several
possible confounders, including socioeconomic status
and gender-afﬁrming medical care. Similarly, like any
epidemiologic study, this analysis relies on untestable
assumptions regarding the correctness of our model
form and analytic strategy, and violations of these as-
sumptions could result in bias in unpredictable direc-
tions. Finally, although Project VOICE included a
diverse range of respondents from across Massachu-
setts, data were collected using convenience sampling,
and over 80% of participants were identiﬁed through
online access points, which may have resulted in selec-
tion bias and limited generalizability.
Despite limitations, this study highlights the nu-
anced relationship between gender identity and disor-
dered eating and the need for further research on
EDs in the transgender community. This study was,
to the authors’ knowledge, the ﬁrst to evaluate differ-
ences in ED prevalence by gender identity subgroups
among transgender participants. Large longitudinal
studies with more comprehensive evaluations of EDs
and potential mediating factors, particularly gender
minority stress and socialization, are needed to eluci-
date the mental health trajectories of gender identity
groups, including EDs. Future research should also
evaluate how body image dissatisfaction relates to
EDs in transgender people and whether this relation-
ship is modiﬁed by assigned sex at birth. Given the
dearth of data about EDs in transgender people, it is
recommended that researchers include both assigned
sex at birth and current gender identity questions in
surveys to better understand ED risk by gender identi-
ty.28 The increased prevalence of reported EDs in this
study of transgender adults indicates a need for more
transgender-inclusive ED treatment and prevention
services, as well as further research evaluating the ef-
ﬁcacy of existing ED programming in transgender
populations.
Conclusions
Gender nonconforming individuals assigned female
at birth appear to have heightened lifetime risk of
EDs relative to transgender individuals in other gender
identity subgroups. Additional research into speciﬁc
ED risk factors and gender-responsive intervention
strategies are urgently needed. This study also high-
lights the variation in mental health needs across spec-
trums of gender identity, especially in transgender
adults. Increasing the clinical providers’ competence
in gender identity represents an important public
health approach to reducing health inequities beyond
the gender binary.
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